Family members of patients who die in the ICU experience significant and lasting psychological burdens, such as post-traumatic stress disorder (PTSD), anxiety, depression, and prolonged grief [1, 2] . Among the many potential contributors to these adverse bereavement outcomes are the circumstances surrounding and processes of limiting life support. This hypothesis is supported by evidence that ICU deaths are commonly preceded by decisions to withdraw life support [3] , and evidence that both ICU processes of care [4, 5] and behaviors of ICU clinicians [1, 6] near the end of life can influence family members' post-ICU psychological outcomes. Thus, uncertainty regarding which approaches to withdrawing mechanical ventilation are least distressing for patients and families [7, 8] represents an important area for rigorous investigation.
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In this context, Reignier and colleagues performed a prospective observational cohort study to compare psychological symptoms in over 400 family members of patients who died after withdrawal of mechanical ventilation by immediate extubation vs. terminal weaning in 43 French ICUs [9] . Impressively, the authors were able to assess the primary endpoint of PTSD symptoms 3 months after death among over 95% of enrolled family members. Secondary endpoints included symptoms of anxiety, depression, and complicated grief among family members, symptom burdens of patients during the dying process, and strains on ICU staff.
The authors found no differences between groups in any of the psychological outcomes reported by family members at 3 months. This was a durable finding when adjusted for patient characteristics and center effects, and at 6-and 12-month follow-up assessments. ICU staff experienced similar levels of job strain regardless of the withdrawal method chosen, with the exception of nursing assistants who reported less strain with immediate extubation. Patients in the immediate extubation group experienced more gasping and airway obstruction and received significantly lower doses, on average, of sedatives and analgesics compared to those undergoing terminal weaning. Given these results, the authors conclude that the choice between these two approaches to withdrawal of mechanical ventilation does not impact psychological symptoms among family members. They also suggest, and we agree, that standardized approaches to medication administration near the end of life may reduce patient suffering.
This study is innovative in empirically evaluating the impact of how mechanical ventilation is withdrawn on family-centered outcomes. It is also strengthened by the diverse sample of ICUs, and the outstanding follow-up rate. However, the ability to draw conclusions is tempered by the non-randomized design. Although the authors appropriately note that randomly assigning ICUs to an unfamiliar withdrawal method might engender low adherence to the assigned interventions, the observational design amounts to a comparison of withdrawal methods on family members who chose (or whose clinicians chose for them) a particular withdrawal method. Beyond this fundamental confound, the observational design also cannot adjust for all factors that may impact family members' psychological well-being after the death of a loved one in the ICU. For example, additional factors not evaluated, such as the quality of ICU physician communication [1] , prior mental illness [10] , and experience of additional stressors after the loss [2] , have been associated with psychological symptoms in family members.
This suggests a perhaps more fundamental explanation for this study's largely null results. That is, despite *Correspondence: katherine.courtright@uphs.upenn.edu 1 Palliative and Advanced Illness Research (PAIR) Center, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, USA Full author information is available at the end of the article the unambiguous importance of assessing the impact of ICU care processes on family members' outcomes, the science of doing so is not yet up to the task. Scales assessing family-reported outcomes must be reliable, valid, and responsive. Although several measures have been found to be reliable and valid, responsiveness to ICUbased interventions has been a much more elusive goal. Few studies have found changes in the Impact of Events Scale (IES) [4, 5] among family members of critically ill patients, and even fewer have shown responsiveness of the Inventory of Complicated Grief (ICG).
This difficulty demonstrating effects of interventions on caregivers of ICU patients extends beyond psychological endpoints. For example, despite being rigorously developed and studied among more than 4000 deaths, few studies have found effects of interventions on family members' ratings of the Quality of Dying and Death (QODD) questionnaire [11] , including a large randomized trial of a palliative care intervention [12] . If these and other scales are known to be reliable and to validly measure appropriate constructs, what might explain the discouraging results of studies designed to improve family-reported outcomes?
Beyond the usual explanations for null findings, such as truly ineffective interventions or failures to understand clinically important differences in the outcome measures and to power studies accordingly, we suspect a far greater challenge faces investigators seeking to improve family outcomes. Namely, there is likely great heterogeneity among family members, both in terms of their baseline psychological profiles and in their engagement in the processes of critical care delivery to their loved ones. Such heterogeneity makes it difficult, even in a large, randomized trial of a truly effective intervention, to find a "signal" amidst the "noise. "
Indeed, in the present study only 3 in 5 relatives were involved in the decision to withdraw mechanical ventilation, and even fewer were involved in the choice between immediate extubation and terminal weaning. The majority of family members interviewed for this study were not in the patient's room at the time of extubation or initial ventilator weaning, and nearly half were not present at the time of death. Witnessing an intervention, and engaging in the associated decision-making and processes of care, may be required for family members to be impacted by such care. Although the results of the study by Reignier and colleagues did not change when adjusted for these measured aspects of family engagement, the mere presence of these measured forms of heterogeneity highlights the vast potential for unmeasured family-level factors that create unfavorable signal-to-noise ratios.
Surmounting this challenge will not be easy. But future efforts to improve family outcomes following critical care may be informed by corresponding efforts to improve outcomes for patients themselves, among whom considerable heterogeneity also exists. Specifically, the successful identification of interventions that improve family outcomes may require both large, pragmatic trials [13] and the development and incorporation of baseline indices of risk for adverse bereavement outcomes [14, 15] . 1 Palliative and Advanced Illness Research (PAIR) Center, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, USA.
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